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(54) EXHAUST EMISSION PURIFYING DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission purifying device for internal combustion engine 
1, using a plasma generation device 12 capable of 
purifying and processing various noxious gases for entire 
operation range without enlargement of the device. 
SOLUTION: The exhaust emission purifying device 1 
converts direct current supplied from a battery 10 into 
high tension alternative current using a high tension 
power generating part 1 1 , and applies this high tension 
alternative current to the plasma generation device 12. 
The high tension power generating part 1 1 is controlled 
by an ECU 13 adding a signal showing an operational 
state from a detecting device 18 and information from a 
current probe 19, and controls the current supply power 
quantity to the plasma generation device 1 2 so that a 
minimum amount of the reducing component needed to 
the effected by the plasma generation device 32 can be 
supplied. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An exhaust emission control device of an internal-combustion engine which purifies 



exhaust gas combining a plasma generator and a catalyst device which have been arranged all 
over an exhaust gas path characterized by comprising the following. 

An operational status detection means to detect operational status of said internal-combustion 
engine. 

A control means which controls energization electric energy to said plasma generator so that a 
reducible component needed with said catalyst device is supplied based on information on said 
operational status detection means. 

[Claim 2]Have a discharge current detecting means which detects discharge current in said 
plasma generator, and said control means, An exhaust emission control device of the internal- 
combustion engine according to claim 1 controlling energization electric energy to said plasma 
generator so that a reducible component needed with said catalyst device is supplied based on 
information on said operational status detection means, and information on said discharge 
current detecting means. 

[Claim 3]Said control means sets up standard power supply according to information on said 
operational status detection means, An exhaust emission control device of the internal- 
combustion engine according to claim 2 setting up target supply power by amending this 
standard power supply based on information on said discharge current detecting means, and 
controlling energization electric energy to said plasma generator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the exhaust emission control device of the 
internal-combustion engine using especially a plasma generator about the exhaust emission 
control device of the internal-combustion engine which purifies the detrimental constituent in 
the exhaust gas discharged from an internal-combustion engine. 
[0002] 

[Description of the Prior Art]In recent years, the new emission-gas-purification art which 
purifies the harmful gas in exhaust gas using spark discharge energy is studied. This art purifies 
HC, CO, and NOx which are the harmful gas in exhaust gas combining the plasma generator and 
catalyst device which make plasma generate by discharge. 

[0003]Each ingredient of these harmful gas (HC, CO, and NOx) discharged from an internal- 
combustion engine differs in the yield and its occurrence ratio according to the operational 
status of an internal-combustion engine. It is necessary to unite with the generation state of 
NOx HC and CO which H and C ingredient are required as a reducible component to carry out 
purifying treatment of the NOx with a catalyst device, and contain H and C ingredient, and to 
make them remain. 

[0004]Thus, in order to carry out purifying treatment of each ingredients of all of HC in the 



exhaust gas which changes with the operational status of an internal-combustion engine, CO, 
and NOx in a whole drive region, Performing HC and an electric power supply suitable for the 
purifying treatment of CO to a plasma generator, supplying a reducible component properly and 
performing an electric power supply suitable for the purifying treatment of NOx are called for. 
[0005]Then, as indicated, for example in the USP No. 5906715 gazette, A plasma generator 
which performs HC which is a detrimental constituent in exhaust gas, and an electric power 
supply suitable for the purifying treatment of CO, and makes the harmful gas of HC and CO 
purify, It has two plasma generators with the plasma generator which an electric power supply 
suitable for the purifying treatment of NOx which is similarly a detrimental constituent is made, 
the electric power supply to each plasma generator is controlled, and the art which carries out 
purifying treatment of all the harmful gas in a whole drive region is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention]However, in the composition of the exhaust emission 
control device of the internal-combustion engine currently indicated by the USP No. 5906715 
gazette. In order to carry out purifying treatment of all the harmful gas in a whole drive region, a 
plasma generator and the power supply part corresponding to this plasma generator are 
respectively needed for HC, the object for the purifying treatment of CO f and the purifying 
treatment of NOx, serve as enlargement and the high cost of a device, and are a problem. 
[0007]The purpose of this invention is to provide the exhaust emission control device of the 
internal-combustion engine using the plasma generator which can carry out purifying treatment 
of all the harmful gas in a whole drive region, without enlarging a device in view of the above- 
mentioned point. 
[0008] 

[Means for Solving the Problem]In order to solve SUBJECT mentioned above, according to the 
exhaust emission control device of the internal-combustion engine of this invention according to 
claim 1 . It had an operational status detection means to detect operational status of an internal- 
combustion engine, and a control means which controls energization electric energy to a plasma 
generator so that a reducible component needed with a catalyst device is supplied based on 
information on an operational status detection means. 

[0009]That is, since an yield of harmful gas (HC, CO, and NOx) discharged from an internal- 
combustion engine according to operational status differs from its occurrence ratio, an 
operational status detection means grasps information about a generation state of these harmful 
gas. And it had a control means which controls energization electric energy to a plasma 
generator so that a reducible component needed with a catalyst device based on this information 
is supplied. 

[0010]Thus, energization electric energy to a plasma generator was made to change using a 
control means so that purifying treatment of each ingredients of all of HC in exhaust gas, CO, 
and NOx may be carried out in a whole drive region. 

[001 1]By in this way, a thing for which energization electric energy to this plasma generator is 
controlled by a control means using a plasma generator of a lot, and a power supply part 
corresponding to this plasma generator. An exhaust emission control device of an internal- 
combustion engine using a plasma generator which can carry out purifying treatment of all the 
harmful gas in a whole drive region can be provided without enlarging a device. 
[0012]An operational status detection means to detect operational status of an internal- 
combustion engine according to the exhaust emission control device of the internal-combustion 
engine of this invention according to claim 2, A discharge current detecting means which detects 
discharge current in a plasma generator, and information on an operational status detection 
means, It had a control means which controls energization electric energy to a plasma generator 
so that a reducible component needed with a catalyst device is supplied based on information on 
a discharge current detecting means. 

[0013]That is, since an yield of harmful gas (HC, CO, and NOx) discharged from an internal- 
combustion engine according to operational status differs from its occurrence ratio, an 
operational status detection means grasps information about a generation state of these harmful 
gas. And it had a control means which controls energization electric energy to a plasma 



generator so that a reducible component needed with a catalyst device based on this information 
is supplied. 

[0014]On the other hand, by detecting discharge current in a plasma generator, the discharge 
current detecting means can grasp correctly a grade to which oxidation treatment of the 
reducible component in a plasma generator is carried out, if a discharge generation state is 
detected. 

[0015]Thus, in addition to information on an operational status detection means, a control means 
is acquiring information on a discharge current detecting means, and it controls energization 
electric energy to a plasma generator more correctly so that a reducible component needed with 
a catalyst device is supplied. 

[0016]By in this way, a thing for which energization electric energy to this plasma generator is 
controlled by a control means using a plasma generator of a lot, and a power supply part 
corresponding to this plasma generator. An exhaust emission control device of an internal- 
combustion engine using a plasma generator which can carry out purifying treatment of all the 
harmful gas in a whole drive region can be provided without enlarging a device. 
[0017]According to the exhaust emission control device of the internal-combustion engine of 
this invention according to claim 3, standard power supply is set up according to information on 
an operational status detection means, Target supply power is set up by amending this standard 
power supply based on information on a discharge current detecting means, and energization 
electric energy to a plasma generator was controlled. 

[0Q18]By this standard power supply set up according to information on an operational status 
detection means, According to states (temperature, a surface dirt state, etc.) of a plasma 
generator, it amends properly, and an exhaust emission control device of an internal-combustion 
engine which controls energization electric energy to a plasma generator more correctly so that 
a reducible component needed with a catalyst device is supplied can be provided. 
[0019] 

[Embodiment of the lnvention]Hereafter, one embodiment of this invention is described in detail 
based on drawing 1 **** 5. As shown in drawing 3 , the exhaust emission control device 1 is 
formed in the middle of the exhaust pipe 31 of the engine 30 which is an internal-combustion 
engine. This exhaust emission control device 1 is allocated in order of the plasma generator 1 2 
and the catalyst device 32 from the exhaust gas upstream. 

[0020]The catalyst device 32 comprises two-layer and is constituted by the selection reducing 
catalyst layers 32a which separate NOx into N2 and 02 from the exhaust gas upstream by 
reducible components, such as HC in exhaust gas F CO, and H2, and the three-way catalyst layer 
32b which processes HC, CO, and three detrimental constituents of NOx simultaneously. 
[0021]The plasma generator 12 responds to the yield of the harmful gas (HC, CO, and NOx) 
discharged from the engine 30 according to operational status differing from its occurrence ratio 
here, In a whole drive region, purifying treatment of each ingredients of all of HC in exhaust gas, 
CO, and NOx is carried out combining the catalyst devices 32a and 32b. 
[0022]For carrying out purifying treatment of the NOx with the catalyst device 32, it is 
necessary to unite with the generation state of NOx that H and C ingredient are required as a 
reducible component, HC containing H and C ingredient, and CO, and it is necessary to make it 
remain. Therefore, using the plasma generator 12 explained below, supplying a reducible 
component properly, HC, an electric power supply suitable for the purifying treatment of CO, and 
an electric power supply suitable for the purifying treatment of NOx are united with the 
operational status of the engine 30, and are performed the optimal. 

[0023]Next, the electric constitution of the exhaust emission control device 1 is explained based 
on drawing 1 , Drawing 1 is a block diagram showing the electric constitution of the exhaust 
emission control device 1 of the engine 30 of one embodiment of this invention. This exhaust 
emission control device 1 changes into high voltage alternating current voltage the direct current 
voltage supplied from DC power supply part (a battery is called henceforth) 10 carried in vehicles 
using the high-voltage-power-supply generating part 11, and impresses this high voltage 
alternating current voltage to the plasma generator 12. The high-voltage-power-supply 
generating part 1 1 is controlled by the engine controlling circuit (ECU is called henceforth) 13 as 



a control means, and is controlling the energization electric energy to the plasma generator 12. 
[0024]The internal configuration of the high-voltage-power-supply generating part 11, DC-DC 
converter 14 which carries out pressure up of the direct current voltage supplied from the 
battery 10 based on the instructions from ECU13, The high frequency drive dispatch signal from 
the inverter drive circuit 15 and the inverter drive circuit 15 which sends a high frequency drive 
signal for the voltage by which pressure up was carried out based on the instructions from 
ECU 13 is received. The transformer section 16 grade which generates the H bridge inverter 17 
which controls the secondary side output of the transformer section 1 6 changed into the 
alternating current high voltage of high frequency, and the alternating current high voltage of 
high frequency is comprised. 

[0025]To ECU 13, the engine start switch as an operational status detection means, From the 
detection apparatus 18, such as a temperature sensor, an accelerator opening position sensing 
device, an intake pressure sensor, and a speed sensor. The signal which shows the operational 
status of the engines 30, such as an engine start signal, engine oil temperature, catalyst 
temperature, an exhaust-gas temperature, an accelerator opening signal, a manifold-air-pressure 
signal, an engine rotation signal, and the vehicle speed, is inputted. 

[0026]On the other hand, the current probe 19 as a discharge current detecting means is 
detecting the discharge current in the transformer section 1 6 which impresses high voltage 
alternating current voltage to the plasma generator 12, and is detecting the discharge generation 
state with sufficient accuracy. 

[0027jNext, the composition of the plasma generator 12 is explained based on drawing 2 . Drawing 
2_is an outline lineblock diagram of the plasma generator 12 of one embodiment of this invention. 
In this plasma generator 12, two or more insulating substrates 20 are arranged in parallel with a 
prescribed interval, and the flat channel 22 through which exhaust gas passes between each 
insulating substrate 20 is formed. Each insulating substrate 20 is formed with the existing heat- 
resistant insulators (for example, ceramics, such as alumina, glass, etc.) of the dielectric which 
discharge tends to produce. In each insulating substrate 20, two or more discharge electrodes 21 
formed of a printed conductor or plate conducting, respectively are embedded. Each discharge 
electrode 21 is connected with the high-voltage-power-supply generating part 1 1. 
[0028]An operation of the exhaust emission control device 1 constituted as mentioned above is 
explained below. Although the exhaust emission control device 1 of this invention carries out 
purifying treatment of each ingredients of all of HC in exhaust gas, CO, and NOx in a whole drive 
region, it mainly explains the case immediately after start up by the following description. It 
becomes a situation where the yield of harmful gas (HC, CO, and NOx) and its occurrence ratio 
change a lot immediately after this start up compared with the steady operation region of the 
engine 30. For example at the time of transient operation, such a situation is generated besides 
the time of start up. 

[0029] Draw i ng 4 is a characteristic figure showing the relation of the constituent concentration 
of H and C and time progress which are the reducible components in the exhaust gas which 
passed the exhaust emission control device 1 immediately after start up of the engine 30. 
Immediately after start up of the engine 30, since the catalyst device 32 is low temperature, 
activity is not carried out, and many fuel is supplied for start up, and many HC and COs which 
contain H and C ingredient in exhaust gas are discharged. And H in exhaust gas and C ingredient 
(reducible component) decrease with activation by the temperature up of the catalyst device 32 
with the passage of time. It is drawin g 4 inner substance line (b), and this state is shown. 
[0030]As described above, ECU 13 detects that it is at the start —up time of the engine 30 based 
on the information on the engine start switch as an operational status detection means (A point 
in drawing 4 ), It presumes that H in exhaust gas and C ingredient (reducible component) are 
discharged on the level of drawing 4 inner substance line (b) based on these information. 
[0031]That is, if this discharge level is guessed a priori before ECU13 is discharged by H in 
exhaust gas and C ingredient (reducible component) is discharged in exhaust gas, The 
instructions which apply standard power supply to DC-DC converter 14 and the inverter drive 
circuit 15 are sent, While raising the voltage of the high voltage alternating current voltage 
impressed to the plasma generator 12, and frequency and carrying out oxidation treatment of 



many combs, H, and the C ingredient (reducible component) for energization electric energy, 
ECU13, H and C ingredient (reducible component) which are minimum needed [ of setting up 
target supply power by amending based on the discharge current information on the current 
probe 19 as a discharge current detecting means, and acting with the catalyst device 32 ] 
control the energization electric energy to the plasma generator 12 to such an extent that they 
are made to remain. 

[0032][ and / when H in exhaust gas and C ingredient (reducible component) decreased with 
activation by the temperature up of the catalyst device 32 (B point in drawing 4 ) ], The 
operational status of the engine in that time is detected in this case with the temperature 
sensor which detects an exhaust-gas temperature or circulating water temperature as an 
operational status detection means, and proper (few) control of the energization electric energy 
(discharge electricity) impressed to the plasma generator 12 in accordance with that state where 
it detected is carried out, 

[0033]The relation of the energization electric energy (discharge electricity) and HC oxidation 
quotient which are impressed to the plasma generator 12 is shown in drawing 5 , and H in exhaust 
gas and C ingredient (reducible component) can be arbitrarily controlled by control of the 
energization electric energy by ECU 13. Drawing 4 destructive line (**) shows the state where 
this H and C ingredient (reducible component) were controlled. Reduction purifying processing of 
H which remained with this plasma generator 12, the catalyst device 32 which obtained C 
ingredient (reducible component), and the NOx is carried out 

[0034]Next, the procedure of control of the energization electric energy by ECU13 is shown in 
drawing 6 . and is explained below. Drawing 6 is a flow chart which shows control of the 
energization electric energy to the plasma generator 12 which EClKcontrol means) 13 performs, 
[0035]ECU1 3 judges whether it is at the start-up time of the engine 30 based on the information 
on an engine start switch (Step 101). When it is judged that it is at the start-up time, the 
energization electric energy to the plasma generator 12 is set up to such an extent that H and C 
ingredient (reducible component) which are minimum needed [ that ECU1 3 considers the 
information on the current probe 19, and acts with the catalyst device 32 ] are made to remain 
(Step 102). And the state where it set up at Step 102 is maintained, and operation between the 
predetermined time decided by cooling water temperature at the time of start up, etc. is 
continued (Step 103). 

[0036]This predetermined time shows the time by the B point which H and C ingredient field 
concentration fall and serves as a regular level from the time of start up, as shown in drawing 4 . 
and that time changes with states of the engine 30 at the time of start up. 
[0037]Afler the specified time elapse after start up of the engine 30, acquire an engine rotation 
signal from the speed sensor as an operational status detection means, and Next, detection of 
an engine speed value (Step 104), Consider it as an operational status detection means, acquire 
an intake pressure sensor intake-pressure signal from that, and Detection of an engine load 
(Step 105), And a temperature signal is acquired from the temperature sensor as an operational 
status detection means, an exhaust-gas temperature is detected (Step 106), and the 
energization electric energy (discharge electricity) impressed to the plasma generator 12 in 
accordance with the state where it detected is set as an appropriate value (Step 107). 
[0038]When it is judged at Step 101 that it is not at the start-up time of the engine 30 (i.e., when 
it is judged as the time of steady operation of the engine 30), it shifts to Step 104 and Step 107 
is performed from Step 104. Step 104 to a step 107 other than the time of start up mentioned 
above at the time of transient operation is performed. 

[0039]Thus, all HC and COs which are the detrimental constituents in a reducible component, 
and NOx. Using the plasma generator 12 of a lot, and the power supply part (high-voltage- 
power-supply generating part) 19 corresponding to this plasma generator 12 by controlling the 
energization electric energy to this plasma generator 12 by ECU13. The exhaust emission control 
device 1 of the internal-combustion engine using the plasma generator 12 which can carry out 
purifying treatment of all the harmful gas in a whole drive region can be provided without 
enlarging a device. 

[0040]It may be the composition etc. which have arranged the cylindrical electrode, for example 



at the center of a cylindrical electrode in addition to the composition of the plasma generator 12 
mentioned above in operation of this invention. 

[0041] Although the exhaust emission control device 1 was allocated in order of the plasma 
generator 12 and the catalyst device 32 from the exhaust gas upstream in operation of this 
invention, it is good also as composition which made the plasma generator 1 2 and the catalyst 
device 32 unify in addition to this composition (mixture). 

[0042]Although the catalyst device 32 was constituted from two-layer [ of the selection 
reducing catalyst layers 32a and the three-way catalyst layer 32b ] in operation of this invention, 
Even if constituted combining which catalyst bed of an oxidation catalyst layer, selection 
reducing catalyst layers, and a three-way catalyst layer in addition to this composition, It can be 
considered as the plasma generator which can purify exhaust gas efficiently by control of an 
engine using form, an engine form, and the energization electric energy to the plasma generator 
1 2, etc. 

[0043] Although referred to as ECU 13 which considers the information on the current probe 19 
as a discharge current detecting means, and controls more correctly the energization electric 
energy to the plasma generator 12 in operation of this invention, It becomes the composition in 
which the exhaust emission control device 1 carried out simple also as composition which 
controls the energization electric energy to the plasma generator 12 based on the information 
only on operational status detection means, such as an engine start signal, and can be 
considered as the plasma generator which can purify exhaust gas efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the electric constitution of the exhaust emission control 

device of the internal-combustion engine of one embodiment of this invention. 

[Drawing 2]It is an outline lineblock diagram of the plasma generator of one embodiment of this 

invention. 

[Drawing 3] It is an outline lineblock diagram showing the exhaust-emission-control-device whole 
system of one embodiment of this invention. 

[Dra wing 4] lt is a characteristic figure showing the relation of the HC concentration of exhaust 
gas and time progress which passed the exhaust emission control device of one embodiment of 
this invention. 

[Drawing 5] It is a characteristic figure showing the relation between the discharge electricity in 
the exhaust emission control device of one embodiment of this invention, and HC oxidation 
quotient. 

[Drawing 6] lt is a flow chart which shows control of the energization electric energy to the 

plasma generator which ECU (control means) performs. 

[Description of Notations] 

1 Exhaust emission control device 



1 2 Plasma generator 

13 ECU (control means) 

18 Detection apparatus (operational status detection means) 

19 Current probe (discharge current detecting means) 
32 Catalyst device 
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DRAWINGS 



[Drawing 1] 




[Drawing 31 




[Drawing 4] 




[Drawing 5] 




[Drawing 6] 
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^(ctei»rW«77'x^-c*^b*!iS-r5 c £^-c# €> 

x^ xv^i^g^jpjffl o tcftm®M<D$mmt$im.*: 

[0012] *^©ft5j?3l2fBtg©F*3^H©Sfm^ 
fb^gfCJ: £ <b . rt*«.MM©aiKtfc«?:^»lT€,Set^ 



(3) 

3 

mx-sm s itTcitBS^*^^ s *i s j: ^ k x^ x 

[ 0 0 1 3 ] *) . MEWMtc^DTAHBdnJ: 0 Sf 
m$ti4Wf*X (HC. CO. fcJ:t>'NOx)OM 

fi-rs. c©flmtc»^t»rjB!«sat-c-i»i io 

[0014] ttmiftiMai^R». ^x? 

»£«ar ©»a*« fcuwarr & c t r . Sfc«&£tta§! 

*Wsm>t, X^Xv^££|g-c©jl7c1&&fl«{b 

[0015] coatcir. soffli#fft«. jHKtfc«ts*a 
9 ©«*«:»]*.. itesm^^isi^oDttfa^ 

ftZ£5tc7-7X^ft±M^<Dmnni)S.zj:'oiEm 20 

[0 0 16] -KDT'^Xv^gg, 

&<on®?z>ct-c, *ig£*§!tfb-r£c£&< . ±m 

Xv X-7|6^S**iJffl 0 ftH*3j&&M©SM«8Kbiea«: 

[0017] *m\<Dwm3tm<onmm<Dmfm 
{tsatctsi. rnkwrnm^-®.* k> ©tt^tcte c -c 30 

»i*SJ:»3©««K*-5i>r}|liE"r*cirB««l&« 

xv#iiiig^©iis^a**ijsp-r 

[0018] ctuc<fc 0. «t^»$SJ: «3 ©tff*fi 

mmmmvxm 1 3 n * STctt^^t^ 3 ns j: -5 tc 
x^ xvsyafrvoiwKji* j: 0 jEWccwmrr s 

[0019] 

vmmz i©ifi*«ci9:W6nrt,^ 0 c©gM^Hb^a 
n*. ffl*>z±mmfrc>7'z>x-?ft±gim.i 2. si^is 
S3 2©/iitcieg:3nrt^-i) <> 

[0 02 0] ft6^S3 2«2«J;0«e3c3n. 
SF<fX±aEM*»6NOx*»*f^«|>©HC. CO. H2 
St£-©i!7cttJ?X#K:cfcoTN2 £0 2«:#gt-f SjlJRg 50 
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S«®i32ai. HC. CO. N O x © 3 
^*IUB^(ctea-rS3 7cfel>^J13 2 bitcj:^^$n 

So 

[ 0 0 2 1 ] C CT*. X7 X"7#8*feJSB 1 2 «. iMgl* 
.«(CIc;Dra:>^>3 OcfcOSfUlSnSW*^ (H 
C. CO. *sJ:j>'NOx)©Mi. -b<fcO f -€-©»*Jt 
m^S^SCitC^C&LT. Mlig3 2a. 3 2b£ 

ffl^-a-rif*'x4J©HC. co. *jj:o*NOx©§fiS 

[0022] Jfc. NOx4S4iSi3 2-CMteI 
f & (CfiSTct&fca £ It H, C ^M-St* 0 . 
H. Cj&#£^£fHC. CO£NOx©26£tftRCC&fc> 

OOHC, CO©#<fcAfiHK:aofca2j0W&. *JJ;0'N 
Ox©#{bteaiCjSb/cS;*jgy&£. i>j/>3 0Ol 

[0023] aic. mfmitM i ©nswraiiSSrH i 
K.m-?^xmm?z>. mat. *»w©— nnmeasox 

>i?> 3 0 ©gf«# fb£SB 1 ©IMW^i^tXo 

?a-c&£„ c©gf«?^bsigi«. awjcaasfifc 

«:a*U C©H5E3&ftfIJE£X^Xv|S£$tgl 2(C 

EPttrrSo eh aais^SB 1 i«. «^is£t,T©j. 

>i>>fiJfflI|Hl3S <fc(». ECUiW) 1 3(cJ:o-C$fJ 

»sn. x ^ x-^^g i 2 -©as^s*$fjffl> u 

[0024] AS*«l%£ffi 1 1 ©F*jSBt?t/&«. ECU 

i 3*>e>©fg^«:s-3c»r^-yf-'; 1 o*e.w&sni> 

ifi^llBE?r^)E-rSDC/DC3>^*-^- 1 4. •?© 

#JI3nfcmBE^ECU i 3^6©^cca-^^risji 

fflmmnz&mrzj ^lEiftiiiifs 15. y w< 
-fiEKnissi 5*^e>©i«^fgs6^mfi^*$ftb-c 

iSS^©^^IEic^^5 h7>XSPl 6©-#ffiiJ 

mttzftimfZH? 1 ) vi>-<>j<-z 1 7. b^z/mm 

[002 5 ] ECU13NJ, 

©x>^>^a6x^ 9 ^. sg-fe>-9\ T9-t)im&& 

S-t2>1f. ®»JH2>if. fccfcO'Xf- K-fe>1t!?©tfc 

a. &6«aK. s^iiaa. r^-^^mm^. 

x>^>|51Sft^. miS^©x>^>3 0©a^ 

[0026] jfe^^^a#©£ i/-c©mit 

Xp-XI 9«. SSH^^E^X^Xv^^Sl 2 

Kenftrr* h7>^gpi 6r©&«mts^^»]TSci 

[0 02 7 ] XtC. ^5X7*481 1 2 ©«fi£5rt32 
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■mtzmm. i 2 Kiaz . \m<oimmm 2 0 ^^wps-c 

d¥^8S2 2*s^5 nr 1^-5. §*fc!i*&2 Ote. 

cfcor^snA:a^©)fe^SB2 i#s«>j£2ft-c<,> 
&mmmm2 n*. sjn^^gp 1 1 ig^sn 

T<,>£„ 10 
[0 0 2 8 ] W±©J: ^C$)£OfcgMn#{b^g 1 ©ft 

gl«, SE#X<t>©HC. CO. Wy'NOxCOM^ 

«. itc^stuc^cfc^^ti^^-oti-rm^-r^o c© 

j&ttafstcte^ru. x>^>3 o©«mae^ci:fc 

(HC. CO. fccfcO'NOx) ©#££S, 
fcJ:0^©#mb^#*£<^{bTSt£«<ifr£. C© 

l>tfe*ftt5. 20 
[0029 1I4IJ, x>^>3 0©^«Jiimcc*iWS 

h. c©»dE»aitt4«Fiiii«ift4eDM«%^-rwttia'r* 

S. x>^>3 0©WttnSa«:*jc»-c». J$4$ggg3 2 
a*te»©fc«>t£tt , S-r. *>o^i!b©fcs!)(cj^*4*^< « 

^nt, gM/X*&CH. Cl?S;#£S&HC. CO^ 
<gfW3n^„ ^Lt, B$m©1^££«>CCMIR£g3 
2©#»{Cj:Sffitt{tCC£fctti,»Stt/*ifi©H. Cl£# 

(-() TTn-To 30 
[003 0] ±§ZLtc <fc -5 iC. E C U 1 3 ftsafctftttl* 

[0 03 1] ECU 1 3* s Sf/7*Xtf I ©H > CfiS 

# ()§7C1±^) JW##**«:gfffl3*i*lW{CC©#ttl 
U^^^r^HiTtCffilil-rSi. DC/DC3>a'-$-1 
4:fc.J:CM>^--£igSil[IJS§l 5 tcaJS«*&^?rfln^ 40 

&*8^**«u ^7X7MSii 2ccEn»n-r-5.iS)E 

3fciftWE©WE. ^*^ii5ferjimfi^fi^< t. 
fc. ECUl3ii, Sfcsm^tfc*o3Mg£l,-r©Si£yn 

-7-1 9 xn<DwmmMnmcm^xmiEt^ctv 

B««l&«a«:»5eo-c. MiSSIg3 2Tf^ffl-rs^/jN 
figtc^xv^stgi 2^©am^s^j©-r 

[0 0 3 2 ] fit. MlgS3 2©^afCcfc-5>rgttfb 50 
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>©a$KtK.«£. c©i«#aiKR««i»]^Sibr. & 

tfcfciu ^©^u/ct^tc^^if-c^^xv^^g 
1 2icE(itti-r^amm*s a&mmti) *ms. i'pts. 
< ) warrs. 

[0033] 05tc7-^xv^^gi 2(cEnJrat-^a 
(mmmt>) iHcnk$i©w^t, e 
c u 1 3 ic £ & mnmt)S.<Dmmc «fc o r . gftfx *© 

H. C*&# (S7ctt)&#) Z&Mlcffl'M-CZZ. c© 
H. Ce£# (»7BttfiS») 4W3n/«i4*i 
* (P) -C^-T. C©^Xv#63=$S=gl 2T«#Ofc 
H. Cf&fr (SjcttJ&fr) ?:f#/cMi®^S3 2«, N 

[0034] ^C. E C U 1 3 CCJ; -5am^S©$iJ®P 
©«ia^lll*S6(C^L/. fclTBtWr*. i6tt, EC 

u < fflw^m. ) 1 3 wmf 1 5X7X v^^^g 1 2 ^ 

[0035] ECU13A5, x>y >J&»X -f :» 9 

©tt^ca-^t- » r x > i? > 3 0 ©te»jBre<£> & frs*»© 

fiJW^-r-S 1) . ^J|)B#r*-5i*iIWL 

/c*§^{i. E C U 1 3 tfimfafVi--? 1 9 J; 0 ©IffB 

h. cj$# <a7cttJis») zmfts-ezmmicy??;-? 

#S£^g 1 2 ^©HS*15:g:St4 

2). ^Lt, Xf vXl 0 2-CS^L^«SI€«l^ 

u >fttt«p©»ai*a*«:j:ori»**»fSi^iBi©Ma 

K^iffiilT-S (Xf y •? 1 0 3 ) „ 
[0 0 36] C<Dm&mi*. m4lCirs-?£'yt,Cte$bm 

-C©B$P5^nrOr*50. -e©B$r0ttte«|!$©X>s;>3 
0©t^SiCJr-3-C^^S. 

[0037] ;x«:x>i?>3 o©^s6fg©^n#paea 
fgtcteOT. ae^«i*a^i2iu-c©xf-K-ir>-t>- 

^6x>^>|5Ilgm#?:l#-Cx>i;>lpI^©^ (X 

f-^104) . mamm&^WLt lt©j&^®mh 

105). tex&mmw&ma&mtL'cvmm.-k^ij- 
*»6jffiae#*»rsp«ffltt©«»i ^io6) 

(Xf-^T'l 07) . 
[0038] Xf-; 7* 101 {crx>^>3 0©*6»B# 
•C^c^i*iJBTL./clS^-. x>ix>3 0©5c^a 

7-1 04*>6^fvXl 07 ?rSltf-r^o Sfc. 
B$jy^©giJx.«aiSagB$K:te^rfc. ±2ifcxf^ 
•7"1 04^6^r^Xl 0 7£H : ffr-5„ 

[0039] c©ct-5«:. aTcttfiS^-^w^^r* 
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£HC. COiNOxOit?:, — * 
112, te.tcfco^XvSSgii 2tcitcc:ufcm 
(*EW»S*) 19^ffll>T, c©x^x 
-7^£$|g 1 2 ^<DMMnt)&* E C U 1 3 (c J: «3 fMffll 
ncit, S£g£*3tfb-r6C£&<. ^jEKWcfc 
t>t»f^4t £SMb5a3-r & c t #-c# s 
&£i£B i 2 ^mm^tcnmmmmmmmm. i 

[0 040 ] ftfc, ##£93©fl*fe&C&/c9 . ±j$GfcX 

7Xvnigii 2©«ifiRj«^c. w&tfnisfMSffi© io 

[0 04 1 ] *mi<DmMlC*>tcK> . SNR8Kb« 
B 1 *eP^±«Efl*»6^^Xv«^a5jl 1 2 . te^$l 

VX^SEB 1 2 £)WWnK3 2i4-M 3-t± 
tcffif&t l/t4«fcC». 

[0 04 2] S/c. **WC!^6ltCC*fcO. MigS3 
2 ^jlJRSTuMJgH 3 2 a t 3 TcfrfcSgJl 3 2 b i(D2 B 

cto^au/c*5, c commute mz.im.itfmm> m 

[0 04 3 ] Sfc. ##M8©fSJ6K:*fc«3 , ftttttSMft 
»l^l5iL-C©mi)EXa-Xl 9 J^cDttfR^WcUT 

x^x^^ai 2^©jim^s^j:0iEEi(c$ijia)* 
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f5ECU13tlfci!i5, x>y>X£- hff^-SPOil 
SBl#WN«l/fc«liS±&oT. «I*SJ:<SM/X*»{t; 

[si] **w©-nj©Kss©rt«8«Ba©gfs»{bSiB 

[02] *^©-H«fifl5flS©X^ Xv|g£$SH©BlBS 
[0 3] *^©-HSgff^©P*^b«B^x^A^ 

[04] *^©-^jjg^©gfm^b^s^jijsu/c 
##x©h ciiitii^iaMiaioiwa^^-rwttia'r* 
4. 

[05] *m}<D-m&Bm<Dmimitmw:v<Di&nn 

jjtHCWtitmt ©M^*^#t40r* 2. . 

[06] ecu mm^m wwft^x^xv^g 

1 BWWWbSEg 

12 X^Xv|8£gB 

13 ECU <W8P#K) 

1 8 &*Di£g («e#s£tfc*n*©) 
1 9 sssxd-x (fti^ta^g) 

3 2 MttSEB 
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